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PREFACE 
The selection of the problem for which this paper 
offers a solution was made from a list of thesis 
subjects submitted to Dr. Aaron J. Miles by the United 
States Air Forces. This suggestion called for the 
develcpernent of a method whereby air flew tr.u-ough woven 
materie..ls such as metallic screening and woven cloth 
could be p-redicted in terms of the pressure drop across 
the material. The range of the pressure differentials 
to be investigated was from zero to twenty inches of 
watero 
After some preliminary work it became obvious that 
an investigation of the e.ir flow through all types of 
woven materials would be beyond the scope of a paper of 
this kind. Therefore, it was decided to co~fine the 
work to metallic screening alone which was mor·e easily 
obtainable and whose physical measurements could more 
readily be determined with the equipment available 
locally. 
The screening used in the experimental p·ortj_on of 
the work consisted of sieves which were obtained from 
the Ceramic and the Metallurgical Engineering Departments 
of Missouri School of Mines. 
iii 
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INTRODUCTION 
The object of this investigation is to obtain an 
expression for the flow of air through metallic screens 
in terms of the pressure drop across the screen, and. other 
measurable quanti ties such as the physical dimensions of 
the screen, and the density and the viscosity of the air 
flowing, these latter properties being functions of the 
pressure and temperature of the air. 
Metallic screening he.s many and varied applications 
in the field of engineering. The development of an 
expression from which to predict the relationship between 
the air flow through a screen and the pressure drop 
across it without resort to experimental procedure for 
each instance when this particuler information is 
required seems to the e.uthor to be a worthwr.J.le under-
taking. 
In most air flow systems : screens are used as filters 
and of necessity present resistance to the flow of air. 
Through the use of an expression such as is developed 
in this paper, this resistance, which is expressed as a 
pressure drop can be predetermined. 
While the experimental work involved in this 
investigation makes use of air as the working medium, 
the resulting equation is adaptable to other compressible 
fluids, the only difference being the values of density 
J 
and viscosity which of course vary for different fluids. 
The suggestion from the Air Forces which prompted 
this work made no mention of the particule.r e.pplications, 
if any, for v.rhich the resulting expression would be used. 
Therefore, the aim tr~oughout has been an equation of as 
general a nature e.s possible. 
2 
REVIEW OF LITERATURE 
So fer a.s the author \vas able to ascerta.in from the 
literature available locally, no work had been done 
previously par~lleling that covered by this thesis. 
Obviously, much work has been done however, in the 
overall field of fluid flow and much of the information 
available on this subject wa.s useful to the autr..or 
especially in the determination of such quantities as 
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DISCUSSION 
The first consideration in this investigation was 
to develop" the general form of the equation for air 
flow through metallic screening. This was done using 
the methods of dimensional analysis. 
In general, this consists of selecting those 
variables upon which another variable quantity depends. 
For example, if an expression for the variable A is 
desired, it might be determined that the value of A 
depends on variables B, C, and D. An equation for A can 
then be obtained by setting A equal to the product of 
variables B, C, and D, each to some power a, b, and c. 
Writing the foregoing in equation form gives: 
A=- B IA.C 6 De. (I) 
Now let it be assumed that the dimensional formulas 
for the four variables are a.s follows: 




L = Length 
T ~Time 
D : 1/L 
If we then substitute these dimensional formulas 
for the variables A, B, C, and D into Eq. 1, we get e.n 
expression of the following form, 
The problem then becomes one of eliminating as many 
of the unknown exponents as possible, either by determinigg 
their absolute numerical values or by solving for some of 
the exponents in terms of one or more of the others. In 
most cases this second expedient must be relied upon. 
To reduce the number of exponents the following 
procedure is used. Write a summ.ation of the exponents of 
each of the dimensional quantities involved in Eq. 2. 
In the example case the summation equations ere: 
"i_L I= o +- 26 c 
2M /::;: ~ 




Various combinations of Eq. (3), (4), and {5) can 
then be solved simultaneously for the unknovm exponents 
(a}, {b}, and {c). Applying this method to our example 
equations it is apparent from Eq.(4)that (a) is equal to 1. 
Substituting this value into Eq. ( E·), 
I 0 = /-/- 2 b (or) h =- T (6) 
Then substituting this value for (b) into Eq. ,(3), 
/===0-/-C {or} c=o ( 1) 
When the value of an exponent is determined to be 
zero as was { c} above, this indicates the variable to which 
this exponent applies, in this case (D), does not affect 
the value of {A), even though it may have appeared to do 
so in the original selection of variables. 
6. 
Substituting the values for exponents (e), (b), 
e_nd (c) into Eq. ( l) , (a) 
The constant K must be solved for by experimental means. 
In the example used here it was possible to reduce 
all exponents to numerical values. In most cases, 
including that covered in this paper, one or more of 
the exponents as well as the constant K must be solved 
for by experimental means. 
THE APPLICATION OF DIMENSIONAL ANALYSIS TO THE 
PROBLEM OF AIR FLOW TF~OUGH METALLIC SCREENS 
Follo~~ng, is the application of the methods of 
dimensional analysis to the problem at hand, namely, 
to develop! an expr€ssion for the flow of air through 
metallic screens. 
The variables upon which the air flow depends are 
the density of air, the viscosity of air, the pressure 
drop across the screen, the wire diameter of the screen, 
and the mesh. Additional variables which were originally 
assumed gave a value of zero for their exponents which 
indicated they were not involved in the problem. On 
the following page is a tabulation of the variables 
involved, the symbols which are used to represent them 
in the calculatiobs snd a breakdown of the dimensional 
,./ 
formulas into the basic dimensional quantities. 
TABLE II 
Variable Symbol Dimensional Exponents of 
formula 
(1) Time Length Mass 
Air flow per Q LjT -I l sq. f't. of 
screen I fi'/L -3 -3 Density of air p 
Pressure d.rop Jf/1_ Ti! -c. - I I 
through screen p 
Viscosity )A- M/Lr -I -I I 
Wire diameter D L l 
Mesh Ylt f/L -I 
(1) M. J. Zucrow, Principles of Jet Propulsion and 
Gas Turbines, N.Y., John Wiley & Sons, 1948, p. 4 
Setting up an expression for Q in terms of the 
other variables, 
Q = l<p~p~ c Ddi'YJ e c~J · 
Where K = Constant 
Substituting the dimensional formulas from Table II 
into Eq. (a}, 
f- ~ k (-~)"- (:i-1"(-ttlr (L)4( 11 e (h) 
Now, writing the summation equation~; 




-:-/= -26 -c 
t]= t:t.+-6 + c 
Solving ~or (c) from Eq. (d), 
c-== 1-zb 
Substituting this value of (c) into Eq. (e), 
0 == 0- + 6 + I - z h (a,..) G\.. = b - I 
Substituting the values for (a) and (c) into Eq. (c), 
e =-/ -31> + 3 -6 -1 -1- z.b 1-J, 
e.= 1-c.b -1-d 






expressions in terms of (b) and (d), which is as far as 
the original equation can be reduced using dimensional 
&nalysis. 
Substituting the values for exponents (a), (c) and (e) 
into Eq. (a), 
Q =I< p~-~ /' b fol-£b D J. nt'-.2J, +cl. (i) 
Collecting terms o~ like exponent, 
_ ( PP '!:.. 6 ( )J(~»!' Q - I< JJ-z. '1'1(/ D nt PJ (j) 
The above equation is the general form of the 
expression for air flow through screens, in which all of 
the quanti ties in the parenthesis are m.easureable. The 
problem now becomes one of s .etting up apparatus to 
determine experimentally the values of the cons~ant K 
and the exponents (b) and (d). 
9, 
DESCRIPTION OF PROCEDURE FOLLOWED FOR THE 
EXPERIMENT.PL DETERMINATION OF K, {b) & (d) 
The initial consideretion in setting up experimental 
equipment was to find a source of compressed air of 
sufficient quantity to insure a steady flow through the 
test apparatus. This was largely a matter of guesswork 
because of the unavailability of information covering 
the subject. The most suitable source of air was found 
to be a compressed air main .line running beneath the 
Mechanical Engineering Laboratory, which was fed by a 
compressor in the Missouri School of Mines Power Plant. 
The ce.paci ty of this compressor was 230 cubic feet per 
minute and the pressure in the line between 80 psi. and 
100 psi. Arrangements were made to conduct the test runs 
cl.uring times when there was no other load on the system. 
In this way the entire output of the compressor was made 
available. 
This source of air supply proved adequate in all but 
one respect, this being the relatively high moisture 
content of the air, which resulted from the absence of 
an aftercooler in the system. It is the function of an 
aftercooler to reduce the temperature of the air leaving 
the compressor and thereby condense and remove moisture 
from the air. The effect of the moisture was to eliminate 
the very fine screens,{ 150 mesh or higher). The moisture 
in the air tended to clog the very small openings in these 
/(} 
fine screens, which gave progressively higher values of 
pressure drop each time a test run was made. By using 
only screens of a mesh lower than 150 ~~res per inch, 
the effect of the moisture became negligible. 
APPARATUS 
The size and shape of the apparatus was dictated by 
the equipment which was available. As an example, some 
means was needed for measuring the actual flow of air 
through the screen. The only instrument at hand to 
accomplish this was a four inch orifice meter. Thus, 
The passages approaching and leaving the meter were of 
necessity constructed of four inch pipe. Since there 
was some question as to whether the required pressure 
drop could be attained using a screen sa~ple four inches 
in diameter, it was decided to reduce the passage to a 
one and three-eighths inch pipe downstream from the 
orifice meter and use sample screens of this diameter. 
A drawing of the apparatus with complete notation is 
shovm in Fig.:L on page 12. 
A Meriam manometer (A) which read in inches of water 
was used to measure the pressure drop across the screens. 
Red manometer oil of specific gravity 0.834 was used in 
the orifice meter (B). The screen samples were made up as 
shown in Fig. 2, inserted between flanges (C) and secured 
by flange bolts. A gate valve (D) was inserted in the 
air supply pipeline upstream from the orifice meter to 
}( 
Fig. 1 
APPARATUS FOR EXPERIMENTAL 
DETERMINATION OF AIR FLOW 
.A - Water Manometer D - Gate Valve 
B - Orifice Meter E - Globe Valve 







TYPICAL SCREEN SAMPLE 
blow off any condensate which may have collected in the 
line prior to the test. A globe valve (E) was used to 
regulate the quantity of air :flovling, and a thermometer 
{F) was inserted upstrea~ from the orifice meter to 
measure the air temperature. 
Since it was not known just how far from the . sdreen 
to locate the pressure taps used in measuring the drop 
across the screen, three taps {1),(2), and (3) ' were 
provided upstream and three taps (4),(5) and (o) down-
stream at one inch intervals from the screen in order 
to determine what effect the location of the taps would 
have on the pressure drops. 
TEST PROCEDURE 
A screen sample was inserted betwe en flanges (C) and 
tabulations made (Table III) of screen pressure drop 
13. 
versus pressure drop across the orifice meter for three 
combinations of pressure taps. This tabulation is 
given below. 
CHECK FOR THE INFLUENCE OF PIPE TAP LOCATION 
ON THE PRF~SURE DROP ACROSS THE SCREEN 
~-------------~---------~~------ci-;~g~-t-~-~------~ 
T.ABLE III 
Taps 3 and 6 Taps 3 and 4 Taps 1 and 4 
Orifice Screen Orifice Screen Orifice Screen 
drop drop drop drop drop drop 
9.5 5 9.6 5 9.7 5 
19.3 10 19.9 10 19.8 10 
28.6 15 30.0 15 29.6 15 
36 . 2 20 38.2 20 37 .. 0 20 
From the foregoing tabulation it is evident that 
the location of the pressure -taps does not materially affect 
the measurement of the screen pressure drop. Therefore 
taps {3) and (4) were arbitrarily s elected as the 
connections used for the remainder of the test runs. 
14. . 
The screens used for the test runs which follow 
had been in use previously as sieves and hence co~tained 
considerable foreign matter. This had to be removed with 
various solvents such as carbon tetrachloride and 
chloroform. A listing of the screensused and their 






















The data which follows is a tabulation of pressure 
drop across the orifice meter versus pressure drop across 
the screen. Th~ reading for the orifice drop {H} is in 
scale units of manometer oil. Each of these scale units 
measured 0.0735 inches. This constant was used later to 
convert the orifice drop to inches of water. As will be 
shown later in the discussion, the air flow through the 
orifice is proportional to the square root of the 
pressure drop {H), and therefore for conveni~nce sake 
IS: 
the following data-plotstJf, where His in units of 
manometer oil, against the screen pressure drop (h) in 
inches of water. The resulting curves will be of the 
same form as a plot of the air flow Q versus screen 
drop (h), the diff'erence being the constant of 
proportionality between Q and H • 
TABLE V 
SCREEN A {Temp. - 92°F} 
Run Orifice Pressure Drop 
iH 
Screen Pressure Drop 
(H) {h) 
units of man. oil inches of water 
a 3.00 1.73 2.0 
b 6.20 2.49 4.0 
c 10.00 3.16 6.5 
d 12.20 3.50 ?.9 
e 16.10 4.00 10.3 
f 19.20 4.38 13.4 
g 22.90 4o ?8 14.3 
h 25.80 5.0? 16.9 
i 28.60 5.34 18.7 




SCREEN B (Temp. 
-
91 °F) 
Run Orifice Pressure Drop Screen Pressure Drop 
(H) fH (h) 
units of man. oil inches of water 
a 4.20 2.05 2.4 
b 8. 50 2.90 4.6 
c 11.60 3.40 6.4 
d 16.70 3.84 ? • 7 
e 19.00 4.35 10.1 
f 23.20 4.81 12.4 
g 28.00 5.30 14.6 
h 30.20 5.50 16.1 
i 34.00 5.82 18.9 
j 36.30 6.00 20.4 
TABLE VII 
SCREEN C (Temp. - 930F) 
Run Orifice Pressure Drop If Screen Pressure Drop 
(H) fi (h) 
units of man. oil inches of water 
a 4.60 2.14 2.3 
b 9o20 3.,03 4.9 
c 11.50 3.39 6o4 
d 16.60 4.0? 8.9 
e 19.00 4.35 10.5 
f 23.10 4.80 12o? 
g 26.30 5.08 13.9 
h 30.00 5.48 16.8 
i 33.00 5.73 18.9 
j 35oOV 5.95 20.4 
18. 
TABLE VIII 
SCREEN D (Temp .. - 920F) 
Run Orifice Pressure Drop fH Screen Pressure Drop (H) . (h) 
units of man .. oil inches of water 
a 2 .. 50 ~.58 2.3 
b 5o20 2.28 4.7 
c 7.50 2.?5 6.9 
d 9.80 3.13 9.0 
e 11.60 3.40 11.0 
f 14 .. 20 3.?7 13.1 
g 16.00 4.00 15.1 
h 17.50 4.20 16.6 
i 19.40 4.40 18.4 
j 21. ?0 4.65 20.7 
TABLEIX 
SCREEN E ( T:emp. 
- 92°F) 
Run Orifice Pressure Drop {H Screen Pressure Drop (H) (h) 
units of man. oil inches of water 
a 3.00 1.?3 2.2 
b 6.30 2.51 4.2 
c 10.10 3.1? 6.5 
d 12 .. 50 3~53 8.3 
e 16. ?0 4.09 10 .. 8 
f 19.00 4.36 12.5 
g 22.00 4.59 14 .. 5 
h 25.20 5.00 15.5 
i 28.20 5 .. 30 18 .. 6 













































































































































The curves for the data given in Tables V through IX 
are shown on page 19, the five curves being plotted 
superposed for easy comparison. 
It is apparent that the curves of all of the screens 
tested are similar in form and appear to be of a 
parabolic nature. A plot of the data on ' logarithmic 
coordinates shown on page 20 verifies that assumption. 
The data plots a series of straight lines which indicates 
the original curves are parabolic.(2) Further examination 
of these latter curves also shows they are approximately 
parallel. This indicates there is a definite relation-
ship between the curves of the various screens. The 
:roregoing curves constitute a partial verification of 
Eq. (j) which is the equation for air flow derived by 
dimensional analysis. This derived equation was 
parabolic in form, and the parallel line plots for 
the various screens on logarithmic coordinates indicates 
the air flow through all of the screens can be expressed 
by a single equation, if the proper values of the 
constant K and exponents (b) and (d) can be determined. 
DETERMINATION OF CONSTANTS 
In solving for the constants the first step was to 
~Tite Eq. (j) in such a form as to facilitate isolation 
of the exponents (b) and (d). 
(2) J. Lipka, Graphical and Mechanica~ Computation, 
N.Y., John Wiley & Sons, 1918, p. 128 
2/. 
This was accomplished in the following manner: 
Collecting terms of like exponent, 
:1~ = k(:.~.Jb (Drn)-i (K) 
Taking the logarithm of both sides of Eq. {k), 
/"'!~==/of} k. + b /o9(:: ~~ + c{ /o9 (Dm) (J) 
Following, is a tabulation of values 
(-;.~~, and (Drry, for three runs taken at 
experimental data given in 'fables V - IX. 
of(~), 
random from the 
TABLE X 
Screen Run (~~1 (;/~1~ (»nV 
B e 718 1.055 )(10 6 0.324 
A c 470 0.580 X 106 0.390 
E d 412 0.450 )( 10 6 0 .. 400 
Sample calculations for the above data are given 
below. 
Where 
o ~ (}. (}~3 8 c Dv 1; p:~~~ 
q =Air flow (cu.ft./sec.} 
C = Orifice coefficient 
D= Orifice diameter (inches) 
Pw= Density of water (lb./cu. ft.} 
PA== Density of air {lb./cu.ft.} 
(3) 
Aw= Orifice pressure drop {inches of water) 
(3) W.H. Severns & H.E. Degler, Steam Air and Gas Power 
4th Ed., N.Y., John Wiley & Sons, 1948, p. 400 
c = 0.65 
SCREEN A (Run c) ( H = 10.1) D = 2.046 inches 
h = 6.5 I'~= 62.11 lb./cu.ft. 
PA = 0.0?22 lb./ cu. ft. 
h = (10) (0.0?35) (0.834) = 0.612 inches of water 
w 




( 11)( 1 0 3? 5) 2 









_,A::: 0.00000038? lbosec.,/sq.ft. 
rr{ = { ?8) (12) = 936 wires/ft. 
(6.5)(0.433)(144) p = = 33.8 lb./sq.ft. 
(12) 
( q~) =-<_e_._?a_5_) _<o_._o?_2_2_) _______ _ 
~~ .. , (32.16)(0.00000038?)(936)(0.01032) 4?0 
tp p ~ (0.0?22} {33o3) 6 2m~-= ----------2------,2- = o.5sox ro 
.A- .. ( (32.16) (0.00000038?) (936) 
Z3. 
(Dnr)= C7s} co.oo5) = o.3~Q_ 
Substituting the values fortJi~J'(;{'h;~' and(DYrf) f'rom 
Table X into Eq. (1) gives Equations (m}, (n), and (o). 
log 718 =log K t-(b} log 1.055 XlO(; +(d) log 0.324 
Log 470 = log K +(b) (. log 0.580X 10 +(d) log 0.390 
log 412 ::::c log K + ( b ) log 0.450 XlO~ +(d) log 0 .. 400 




2.856124 ==log K +(b) (6 .023252} +(d) (-0.48996} (m) 
2.672098.::::log K+(b) (5.763428)+(d) (-0.40824} (n) 
2.614897= log K+(b} {5.653213)+ (d} (-0.39794) (o) 
Subtracting Eq_. (o) from Eg_. Cn), 
0.058201 = 0 +(b) (0.110215) - (d) (0.01030) ( p) 
Subtracting E q_ . (n) from Eg_. (m), 
0.184026 = 0 + (b) (0.259824) - (d} (0.08172) ( q) 
Multiplying Eq.(p) by 0.259824 and Eq_.(q_) by 0.110215, 
0.015122. =(b) (0.110215)(0.259824}- (d)(0.00 2676) (r) 
0. 0 20 283 = (b) " ) ( " 
Subtra cting Eq. (r) from Eq. (s), 
0. 00 5161 = 0 - (d) ( 0. 00 6331) 
0. 005161 
- ' ' .• . - :.... -0. 815 d- - -
-0.006331 
- (d) (0.009007) 
Substituting the foregoing value of (d) into Eq. (r) 
0.015122 = (b) (0.0286~·7} + (0.002676} {0.815} 
0.015122 - 0.002181 




Substituting the values for (b) and (d) into Eq. (m) 
2.856124 =log K+(0.452) (6.023252)-1-(-0.815) (-0.48996) 
log K = 2. 856124 - 3.121827 =-0. 265703 
1/K-= 1.844 
K = 0. 542 
Substituting the values obtained for (b), (d.), and 
K into Eq. ( j) , 
Q /_ p f' _y'- 4S2. _d 
= d. Sf-2 tfi'rt(J (D"l) .au ~WI) (t) 
CHECK F'OR THE VALIDITY OF EQUATION ( t) 
The procedure followed in this check is to select 
various runs for each screen at random from the data in 
Te.bles V through IX, determine the value of air flow 
first by the use of Eq. (t.), and secondly from the 
equation for flow through e.n orifice which was given on 
page 22. If Eq. · It) is valid, These two values of Q 
should be in reasonable agreement. 
Given below are sample computations representative 
of those used to check the validity of Eq. (t}. · 
( H = 16.6) SCREEN C (Run d) 
h.=. 8.9 
(8.9}{0.4~3)(144) 
p- --------- 46.3 lb./sq.ft. 
(12) 
The deviation of the air temperature and pressure 
for the test runs of various screens was negligible and 
hence the following values of density and viscosity were 
considered constant throughout the calculations. 




The following is the calculation of the actual air 
flo¥;· from -equation of flow through an orifice {page 22). 
11w == (16 .. 6) (0.0735) (0.8~4) = l.OZ inches of water 
r 
Q, = ( 0 • 0 438 ) ( 0 • 6 5) ( 2 • 0 46} G 
SCREJiN B (Run b) (H = 8 • 4) 
h ;:::. 4.5 
e.2.11)(1.02} = l.Olcu.ft. 
12)10.0?22) sec. 
p - (4,.5)(0.4:33)(1 44 ) 




X ((),3 2.1-) -
X rcaoooo• u 1 J(a~-1'2{..32 . IL 1 X (d-tilt!-3 z)= f, I '1 cv. -ff. 
[ · ( IJ.//7 c2) J sec . 
The calculation of actual air flo~ from t~e equation 
of flov. through an orifice: 
~ ;::: (a.4) (0.0?35) (0.834) -= 0 . 516 inches of water 
~ {62 . 11) (0 . 516) 


















Air Flow (actual) 
cu. ft./sec. 
1 . 020 
0 . 8?1 
1.190 
It can be seen from the t ·o sets of example compu-
tations and the tabuletion of additional checlcs which 
follows these, that the ratio of the value of air flow 
from Eq . (t) to the actual air flow as measured by the 
orifice meter is approximately 1 . 5 in all cases. There-
fore since this is a constant error the ve1ue of the 
constant K ,deternined previously, may be divided by the 
factor 1 . 5 and the final form of the air flov. equation 
becomes : 
2 7. 
The foregoing expression gives values for air flow 
well within ten percent of the actual values as deter-
mined by orifice meter in all cases selected at random 
as check points. 
28. 
CONCLUSIONS 
The results obtained from this investigation would 
seem to indicate the ada:ptabili t"jr of the methods of 
dimi:msione.l analysis for solving _problems such as is 
:presented here. Thus, if the develoP,lnent of a.n express-
ion for any variable is desired, it is only necessary 
to have some conception of what other variables are 
involved in order to determine the form of the 
general e quation. The ease with which the e:X::ponents may 
be solved for vlill of course vary with the application. 
The apparent dis agreement between the air flow as 
calculated from Equation (t)_ and as measured by the 
orifice meter was shown to be a · constant one. Since 
this was the case it ·was a simple matter to parallel the 
results by altering the value of the constant K somewhat. 
This constant error may have cqme from numerou-s sources 
among which are the following: 
' (1) The column of manometer oil in the orifice meter 
fluctuated slightly during the time the readings were 
being taken. This was due to the compressor being of 
the reciprocating type which inherently produces a 
pulsati~g air delivery. 
( 2) In spite of the precautio~s taken in building 
the apparatus to achieve a streamlined flow of air, 
some turbulence may have been set up. 
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(3) The screens used, :q_aving been previous:Jry employed 
as sieves may have 'INorn unevenly due to the pessage of' 
materi a l throught them and the mee.surements of w-ire 
di ameter might therefore be somev~ha t in error. 
( 4) The presence of' moisture in the air, while 
assumed negli gible where the lower mesh screens vrere 
concerned, may have ha d some effect. 
(5) One or more of the runs chosen, from which the 
values of (b), (d), and K iNere determined may have contained 
an incorrect reading and this would probably have a more 
direct effect on the final results than the preceding 
sources of error. 
Before the method of solution conta ined in this 
paper was employed, the author worked at some 1 ength to · 
determine the values of' the exponents by other methods, 
one of which it is believed would have led to a solution. 
T he value obtained for the exponent (b) was almost identical 
' 
with that calculated in this thesis. Hov{ever, the expres sion 
developed for the .exponent (d), con tEd ned in "the d enominator 
the logarithm of' a quantity, which due to the dimensions 
of the stc:mdard sieve screens used was alwE;.ys very close 
to 1. A difference of only tv,;o or t h ree ten-thousandths of' 
an inch in the mea surement of wire diameter VJas suffi-
cient to change the ve.lue of this loge,ri tr .. m from a 
positive to a nega tive velue and vice versa. The accuracy 
..3tJ. 
of measurement required for the det ermine.tion of (d) by 
this method was not possible with the instruments 
available and hence this approach was e_be.ndoned. 
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SUMNlP..RY 
The development , of the general form of the equation 
for air flow was accomplished by the use of the methods 
of dimensional analysis. This left certain exponents 
and a constant K as unkno·wns to be solved for from 
experimental data. For the tests involved in this 
det ennination the apparatus shown on page 12 was 
constructed. Through the use o:f curves o:f air flow 
versus pressure drop across the screen obtained with 
the aforementioned apparatus, the unknowns of the 
original dimensional equation were calculated. Three 
simultaneous equations containing the unknowns were 
used. 
Points were then selected at random on the curves 
mentioned above and the air flo'"-' for a given pressure 
drop was determined by equation and these values 
checked against actual values of flow a.s measured by an 
orifice meter. Agreement within t~ percent was 
attained in all cases. 
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